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KURSHEVA, A.N. 


Effect of the type of the nervous system on conditioned reflex 
activity in experimental tumor growth [with summary in English]. 
Biulsekep.biol. i med. 45 no.1:83-85 Ja '58, (MIRA 11:4) 


1. Is kafedry patologicheskoy fizologii (zav. = dotsent P.Ya.Novo- 
rasova) Saratovskogo meditainskogo inatituta. Predstavlena 
akadenikom A.D.Speranskim, 
( JEOPLASMS, experimental, 
eff. on conditioned reflex activity, role of type of 
nervous system (Rus) ) 
(REFLEX, CONDITIONED, 
in exper, neoplasms, eff. of type of nervous systen 
(Rus )) 
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VERENINOVA, H.Ke: KURSHEVA, A.W. ; OLLI, V.D.; KONTORINA, A.A. 
Compound therapy of experimental cholera infection. Report 
No.l: Studies on the effectiveness of certain antibiotica in ; 
the treatment of cholera septicemia in white mice. Antibiotiki 
4% no.3:81-85 My-Je '59, (MIRA 12:9) 


1. Gosudarstvennyy nauchno-iseledovatel'akiy institut mikro- 
biologii 41 epidemiologii Yugo-Vostoka SSSR ("Milerob"). 
(ANTIBIOTICS, eff, 
on exper. cholera, comparison of various 
drugs (Bus) ) 
(CHOLERA, exper. 
eff. of various antibiotics, comparison (Rus)) 
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Influence of drinking water contaminated with saratov petroleum 
on the animal organism, Trudy Sar, gos. med. inst. 26389~93 
59° (MIRA 14:2) >: 


1, Saratovskiy meditsinskiy institut, kafedra patologicheskoy 
fiziologii (zav. - dotsent P.Ya. Novorasova). 
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About the so-called "syetoamylase" Ferm. i spirt. prom. 30 no.1: 
13-14 '64. (MIRA 17:11) 


1. Voronezhskiy tekhnologicheskiy institut, 
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KURSHEVA, V.T. 
lipogranuloma, a rare disease of the breast. Zdrav. Turk. 7 
N003 822-23 Mr'63. (MTla Be) 


l. Iz kafedry gospital*nou khirurgii (zav. = chlen=korrespon= 

dent AMN SSSR prof, I.F.Berezin) Turkmenskogo gosudarstvennop 

meditsinskogo instituta 1 Ashkhabadskoy gorodskoy klinicheskoy 

bol'nitsy Noel imeni N.I.Semashko (glavnyy vrach G.V.Bondar'), 
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FEDOROV, A. Fe; KURSHEVA, N, G.; ZHUPINOVA, T, G, 


Fundamentals of the enrichment of the distiller's grain by 
means of ammonium lactate, Fav, vys. ucheb. zav.; pishch. 
tekh, no,5?92-95 '62, (MIRA 15:10) 


1. Voronezhskiy tekhnologicheskiy institut, kafedra tekhnologti 
brodil'nykh proizvodstv. 
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Echinococcus of the left femur, Zdrav, Turk, 5 no.2230 Mr-Ap '61 
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prof. I.F.Berezin) Turkmenskogo gosudarstvennogo medit- 
sinskogo instituta imeni I.V.Stalina, 
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L 33535-65 
ACCESSION MR: AP5006986 


spplicable to both the homogeneous and nohhomogoneous biharmonic doubly-periodic — | 
problems. Two cases are analyzed: the case with a doubly-periodic distribution of ete 
atress and the case with doubly-periodio distribution in atress ao vell as displace- 
nent. To the first case correaponds the lattice bending undor a self-balancing 
peripheral stress applied to the hole boundariea. To tho second, the problem of 


ASSOCIATION: Sibirekiy nauchno-isalud. institut (Siberian Institute of Scientific |. f. 
Research - ‘ 
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SOV /124-58-8-9067 D 
‘ranslation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 8, p 109 (USSR) 
ORS ec. 
TITLE: Some Aspects of the Flexure and Stability of Cylindrical Three- 


layered Sandwich Shells (Nekotoryye voprosy izgiba i ustoychi- 
vosti trekhsloynykh tsilindricheskikh obolochek) 


ABSTRACT: Bibliographic entry on the author's dissertation for the de- 
gree of Candidate of Technical Sciences, presented to the In-t 
mekhan. AN SSSR (Institute of Mechanics, Academy of 
Sciences, USSR), Moscow, 1958 


ASSOCIATION: In-t mekhan. AN SSSR (Institute of Mechanics, Academy of 
Beiencer, USSR), Moacow 
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AUTHOR: Kurshin, L.M. 500/55-58-1-8/33 
TITLE: On the Paper of V.I.Korolev "Symmetric Forms of the Loss of 


Stability of Plates and Shells of Three Layers" (9 rabote V.I. 
Koroleva "Simmetricheskaya forma poteri ustoychivosti trekhsloy- 
nykh plastin i obolochek") 


PERIODICAL: Vestnik Moskovskogo universiteta, Seriya fiziko-matematicheskikh i 
yestestvennykh nauk, 1958, Nr 1, pp 73-77 (USSR) 


ABSTRACT: This is an adverse criticism of the above paper of Korolev [Ret 1]. 
the author proves that in the paper of Korolev there are incorrect 
assumptions and results and he accuses him implicitly of a 
plagiarism. 
There are 15 references, 2 of which are Soviet, 6 English, and 
7 American. 


SUBMITTED: July 17, 1957 
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AUTHOR: Kurshin, L. M, (Moscow) 


TITLE: Equations for Three-Layer Cylindrical Shells (Uravneniya 
trekhsloynykh tsilindricheskikh obcicchek) 


PERIODICAL: Izvestiya Akademii Nauk 833R Otdeleniye Tekhnicheskikh 
Nauk 1953, Nr 3. pp 142-244 (USSR) 


ABSTRACT: In calculations on three layer shells one usually neglects 
the transverse deformation of the middle layer, or filler, 
and also the bending stiffness of the cutside i1ayers; this 
work presents equations obtained without these assumptions, 
It is assumed that each layer has curvilinear isotropy. The 
filler has wo smabl moduli of etaet de dby ootpared with the 
outer lnyers. and 

Big Boe.) ye, Se 
EB and G are noduli cf elasticity and chear 
and 2 are for axes along generaters and alens 
% is for an axie perpendicular tc 1 and @é2 
equivalent to assuming that stresecs Or) 
are absent, For the outer layers 


sa 


E55 = Gy, 2 Go, z= # . 
Card 1/5 These assumptions allow one te write down the intesr 
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24-58-3- 24/38 


Equations for Three-Layer Cylindrical Shells. 


the nonlinear elasticity of each layer. These contain 18 
product functions of x and y , the curvilinear cc- 
ordinates of the mean surfacs. (Refs.2.4). Using certain 
simplifications a system of nonlinear equations is obtained 
(Equations (3) (4) and (4°). pp 142. 143). In thege: 

Up Vy Wp Vie : Wi denct*s displacement of mean surface 

of tep and bottom layers; Tis . Top Sp. Tin > Toy ‘ Sy 
stresses in these layers: R . mean radius ef three layer shell; 
6 , thickness of cuter layers: ch . thickness of filler. 


a ge of elastic es and Poisson's ratio for outer 
layers, Gis Go moduli of rigidity fer filler; Ez3 modulus 


of elasticity of filler in radial direction: g distributed 
radial lead. For an isotropic filler 


Gar 


E. 
<4 2 = G 2 ee. anc: 
BD. eg 13. ee 
B and H ccrrespond *c upper and icwer layers. 
é. Laplace cperatir., Eqa (+) end (4°) are integral equations 
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Equations for Three-Layer Cylindrical Sheils 


for the outer layers, These equaticns may be compared with 
those of Wang (Ref.5) and the differences between them may be 
explained by the negicct by Wang ef the bending rigidity of 
the outer piate. Nestecting transverse defornation of filler 
E,3 =om and therefore Wp = QO stress furctions yp» and 


are introduced, 


nt ¢ = os t = - V Fi 
Pyy = van $ Py. = Ton yy Picy a 4 b ; UBx By p 
to give the equations fer the three layer shells with a light 
isotropic filler, 


2 2 : ores 
BaP = (1 ~ PU Bw ans Wa Wayee r R Wrox: 
; (6) 
BB ne = ip + (s + da Ww 
c 


i 7 wt 6 Dy a pe + Ay 'y =x 
DAW + tose WP yy - Wy Pace + Wye, Pry BCh BY Vy 
These agree with work of Grigelyuk (Ref .S) and for R = 68 
Eq.(6) gives twe equations for three Layer sheil e 
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comparable with those cbtained by Reissuer (Ref.1), If the 
nonlinear members of Eq.(3) are neglected, we have a linear 
system cf equations fcr the *raneverse bending of a three 
layer shell, and the corresponding stability equations may be 
obtained (Eas.7. p.1l44). If in kqs.(7) R=e , 

1. = 15g a Sp = O then the equations are comparable with. 
those cf Prusakov (Ref.2), This vrevious work shows that 

the equations develcped inte the two systems of buckling of 
three layer sheets, i.e. the symmetric and obliquely symmetric; 
Eqs.(7) above are not developej te the end, The stability 
equations also require boundary conditions, but this point is 
not pursued. Thege equations fer stability may be compared 
with those of Reissner, &., Teichmun ct aiii and Stein and 
Mayers (Refs.7. 8, 9); differences are due te the taking 
account of the bending rigidity of the cuter layers (D A 9 
and of the transverse deformation cf the filler (E55, f ©), 
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Equations for Three-Layer Cylindrical Shells, 

There are 9 references. 4 of which are Soviet and S$ English. 
SUBMITTED: November 30, 1957. 
Card 5/5 Je Cylindrical shells--Methematical analysis 
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PGITLS : On the Stability of Curved Cylindrical Shells in 
Compression (Ob ustoychivosti trekhsloynoy pologoy 
tsilindricheskoy obolochki pri ecbetl y 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheslikh 
Nauk, 1958, Nr 8, pp 97-100 (USSR) 


ABSTRACT: The stability probleuw for sandwich plates and shells is 
usually solved in linearized form, By this means 
sufficiently simple equations for plates (Ref 1) and 
shells (Ref 2) can be written, But it is known that 
for simple shells the solution according to normal 
linear theory can lead to significant reductions in 

the load after loss of stability, Equations for large 
displacements have been obtained for sandwich plates 
(Ref 3) and shells (Ref 4), In these equations the 
pending strength of the exterior layers and the normal 
stresses in the filler are neglected, In the present 
peper the equations for large displacement for sandwich 
shells are obtained which are free from these omissions, 
In deducing the equations it is assused that the 
Kirchhoff-Love hypothesis is valid for the exterior 


Card 1/3 layers of the smell, It is usual to neglect the normal 
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Three-layered GOV/24-58-8-17/37 
On the Stability of/Curved Cylindrical Shelis in Coupression 


stresses in the interior layer (Refs 1, 3, 4) but 
sufficiently simple equations can be obtained without 
doing so, assuding only that the Gisplacements in the 
fillev change linearly with depth. This assunption for 
sendwich shells was first introduced by Leg.et and 
Eopkings (Ref 6) und Van der Neut (Ref 7). The 
linearized equations for bendin, and stability of 
sandwich shells based on this assumption were obtuined 
py Bringen (Ref 5). It is assuned that in the transverse 
direction the filler is undeforned, Poisson's 
coefficients for #11 three layers of the shell are 
assumed equai, It is further assumed that the shell 
is curved and knorm simplified formulae are used for 
the deformations ut lurge deflections, Tne thickness 
of the shell is neglected in comparison yith the radius 
of curvature. It is shown that the non-linear behaviour 
of the sandwich shell can be ore or less si nificant 
than for a simple shell of the sume thickness, dependin, 
on the tensile stren,th and the displacesent of the 
middle layer, For sandwich snells with a filler of 

Card 2/3 averace rigidity, the reduction of the stren th after 
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Three-layered SOV/24-58-8-17/37 
On the Stability of Aurved Cylindrical Shells in Compression 


loss of stability is less than that for simple shells 
of the sume thickness. Discussing the same problem 
on the basis of a model of a compressed sandwich column 
with a number of supports having non-linear properties, 
Wang Chi-the. and Rao (Ref 10) arrive at the incorrect 
conelusion thut the tendency to loss in strength of 
sonawich shells in comparison with simple shells is 
explained by the reduced resistance to displacement 
of the middle layer. In fact this comes about due to 
the weakened response of the middle layer to normal 
stresses. There are 10 references, 3 of which are 
Soviet, © English and 1 German, 

SUBMITTED: April 25, 1957 


1, Cylindrical shells--Stability 2. Cylirdrical sheels--Stresses 
3. Mathematics 
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1(3); 24(10)° PHASE I BOOK EXPLOITATION  SOv/2606 


MN Stee 


Voprosy rascheta elementov aviatsionnykh konstruktsiy; raschet 

trekhsloynykh paneley 4 obolochek, Sbornik statey, No. l 
(Problems in Calculating Aircraft Structural Elements; Cal- 
culating of Sandwich Panels and Shells. Collection of 
Articles, Nr. 1) Moscow, Oborongiz, 1959. 169 p. Errata 
slip inserted. 2,600 copies printed. 


Ed.: A.Ya. Aleksandrov, Doctor of Technical Sciences, Professor; 
Ed, of Publishing House: TA, Valedinskaya; Tech, Ed.: 
V.P. Rozhin. 


PURPOSE: This collection of articles ig, intended for engineers 
and scientific workers concerned with stress analysis of 
aircraft structural elements. 


COVERAGE: The articles in this collection discuss problems in 
the structural analysis of sandwich panels with light cores, 
such as. problems of the stability of curved panels, design 
of cores with consideration of transversal tension (tear-off) 
and the results of panel-strength tests, In addition, pro- 
blems in the calculation of torsion and bending of a 


roe 
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Problems in Calculating Aircraft (Cont. ) SOV/2606 


cylindrical shell reinforced by bulkheads are covered and 
the calculation of unsteady temperatures in an I~-beam 
element is considered. 


TABLE OF CONTENTS: 


1. Aleksandrov, A.Ya., and L.E. Bryukker., Strength Testing 
of Sandwich Panels With Foamed Plastic Cores 

In order to check the methods of analysis worked out, 
the strength of sandwich panels with light cores of 
foamed plastics in longitudinal compression was 
investigated experimentally. Results of the experiments 
are compared with the calculated data, Flat and 
cylindrical panels with nonreinforced and reinforced 
foamed plastics of the FK-type were tested. 


2. Aleksandrov, A.Ya. Calculation of the Core of Sandwich 
rer With Consideration of Transversal Tension (Tear- 
off . 14 

This paper is concerned with systematic methods of 
stress analysis of the light core of sandwich panels 
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with consideration of shear and transversal stresses 
(tear-off) which arise along the surface of the junction 
hetween the outer layers and the core, Calculation 
formulas were obtained for plates operating under 
longitudinal compression and longitudinal and transverse 
bending. 


3, Kurshin, LL.M. Large Deflections of a Cylindrical Sandwich 
Shell 39 
A system of nonlinear equations for ultimate buckling 
of cylindrical sandwich shells is obtained by the 
variational method. The problem of longitudinal 
compression of a cylindrical sandwich panel simply 
supported along its four edges is solved according to 
the nonlinear theory. The results permit the conclusion 
that load reduction following loss of stability is 
smaller for sandwich shells with a light core than for 
single-layer shells of the same thickness. 


4, Kurshin, L.M. Stability Under Compression of a Simply 
Supported Cylindrical Sandwich Panel and of a Cylinder 
With a Corrugated Core 51 
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Stability equations are obtained for a cylindrical 

sandwich shell consisting of two thin outer layers and f 
a corrugated middle layer, The problems of stability 

of a curved sandwich panel simply supported along 

14ts four edges and of a cylinder under compression are 

solved. 


5° Kurshin, L.M, Stability Under Compression of a Curved 
Cylindrical Sandwich Panel the Transverse Edges of Which 
Are Fastened While the Longitudinal Edges Are Simply 
Supported 69 
This paper analyzes the stability of a cylindrical 
sandwich panel with a light isotropic core under 
uniform longitudinal compression for a case where 
the transverse edges are fastened and the longitudinal 
edges are simply supported. 


6, Kurshin, L.M. On the Calculation of Bending Stiffness of 
the Outer Layer of a Curved Sandwich Panel Under Longi- 
tudinal Compression 80 
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A formula is obtained for calculating curved sand- 
wich panels under longitudinal compression with 
consideration of the natural bending stiffness of 

the outer layers. The domain 18 established in which 
the assemption of this stiffness being equal to zero 
is applicable. 


7. Galkin, S.I. Torsion of an Open Cylindrical Shell Rein- 
forted by Bulkheads 85 

Torsion of an open cylindrical shell reinforced by 
bulkheads is considered in this paper. The solution 
48 obtained without introduction of additional hypotheses 
aside from the general assumptions associated with 
representing the operation of an open shell as moment- 
less, On the basis of the solution the limits of 
applicability are shown of the hypothesis of warping 
which has been widely used in problems of calculating 
open shells under torsion. 


8. Galkin, S.I. Torsion and Bending of a Circular Cylindrical 
Shell. Reinforced by Elastic Bulkheads 102 
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This paper investigated the state of stress of a circular 
eylindrical shell which is reinforced by elastic bulk- 
heads and loaded along the edges by an arbitrary system 
of axial and tangential forces. Calculation formulas 
are obtained which permit calculating all elastic-defor- 
mation components for various boundary conditions at 

the edges of the shell. The effect of self-balancing 
forces on the state of stress of the shell as a function 
of the stiffness of the bulkheads was dnvestigated. It 
is shown that the pelf-balancing stresses do not decay 
very rapidly; the zone of their propagation into the 
depth of the shell is practically equal to the length of 
the contour of the transverse cross section of the shell. 
A calculation example is given for a shell under torsion 
allowing for elasticity of the bulkheads. 


9. Nazarov, N.I.; M.S. Povarnitsyn,; and Ye. V. Yurlova. 
Calculation of Unsteady Temperatures in an I-beam Element 142 
This paper presents two methods of calculating the 
temperature fields in an [-beam element (representing, 
in this particular case, a typical part of a multilongeron 
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wing): 1) the method of direct integration of the 
heat-conduction equations, and 2) the method of 
elementary equilibrium. Cases of symmetrical and. 
. unsymmetrical heating of such elements through the 
outer flange surfaces are consfdered as well as the 
case of different thicknesses of flanges. Solution 
of the problem is given under the assumption that 
physical characteristics of the material and the 


heat-transfer coefficients do not depend on temperature 
variation. 


AVAILABLE: Library of Congress 
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ALEKSANDROV, A.Ya., prof., doktor tekhn,nauk, red,; KURSHIN, L.u.,—~ 
kand.tekhn.neuk, reds; MOROZOVA, P.U., izdat,red.; ORBSHEINA, 
V.I., tekhn.red. 


[Designing elements of aircraft structures; analysis of sandwich 
panels and shells} Voprosy rascheta elementov aviatsionnykh 
konstruktsii; raschet trekhsloinykh panelei 1 obolochek. Sbornik 
atatet. Pod red. ALA, Aleksandrova i a a Moskva, 
Gos.izd-vo obor.promyshl. Wo.2. 1959. 134 p. 

a : (MIRA 14:2) 

(Blastic plates and shells) 
(Airplanes--Design and construction) 
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AUTHOR: Kurshin, L. M, 
TITLE; Greater deflections of a triple-layer cylindrical shell 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no, 9, 1962, 8, abstract 9V46 
(In collection: "Vopr. rascheta elementov. aviats. konstruktsiy. 
no, 1", Moscow, Oborongiz, 1959, 39 - 50) | 


! 


TEXT: A system of non-linear differential equations was obtained for the x 
final deflections of triple-layer cylindrical ‘shells witn rigid filler and car- 

rier layers of the same thickness by means of the variation method, The validity 

of the hypothesis by Kirchhoff-Loew was assumed in the deduction of equations for 
carrier layers, and the linear law of change of displacement in vertical direction 
assumed for the filler. The transversal compression of the filler was not cdn- 
sidered. The shell was considered to be slanting, and for the deformation at the 

final deflections are used the known Simplified equations, The material of the 

outer layers {is uniform and isotropic, the filler transversally isotropic. 

Poisson's ‘ratios of all the three layers were taken as equal, The variation 
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$/121/62/000/009/022/026 
Greater deflections of a triple-layer cylindrical shell A057/A101 


equation of the triple layer shell is written in the form; S(V, WV o4V3) + OA + 

+ ( qdwaxdy = O where V), Vo = the potential energy of deformation of the upper . 
end bottom layer reapectively, = potential energy of deformation of the filler, 

A = work of outer forces, npelied to the contour of the triple layer panel, q = 

= outer pressure, w = deflection. From the variation equation is obtained a 

system of five differential equations of equilibrium in displacements and boundary i 
conditions. Introducing the function of stresses and function Y of displace- Jv : 
ments the author reduces the mentioned system to three differential equations in 
variables i, ‘¥, and w. The problem of longitudinal compression of a triple- 

layer square cylindric panel, free resting along the found edges was solved ac- 

cording to the non- ges theory, and the function of deflection was selected 


in the form w =f sin = * sin ay An equation was obtained which connects the 


value of the eisies os load and the magnitude of deflection in the middle of 
the panel. The conclusion is drawn that the decrease of the load after the loss 
of stability is smaller in triple-layer shells with light fillers, than in single- 
layer shells of the same thickness. 


[Abstracter's note; Complete translation] T. N. Vasitsyna 
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KURSHIN, LM. 
piece strength of a freely supported cylindrical sand~ 
wich panel and a cylinder with a corrugated filler. Voperasche 
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< (Blastic plates and shells) 
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KURBSHIN, LM. 


ee mer 


Compreasive strength of a curvilinear cylindrical sandwich 

panel having fastened lateral edges and freely supported 

longitudinal edges. Vop.rasch.elom.aviats,konstre 106136979 

"596 (MIRA 1326) 
(Blastic plates and shells) 
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__ KURSHIN, LM. 


Stability of cylindrical sandwich shells beyond the elastic limit. 
Vop resch.elem,aviats.konstr. n0.2#43-51 '59. 
(MIRA 13:6) 
(Blastic plates and shells) 
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ALEKSANDROV, A.Ya.; KUHSHIN, LM. ‘ 
Compression of a reinforced plate. Vop,rasch.elem,aviats.konstre 


noe2:1l4-124 '59, (MIRA 13:6) 
(Elastic plates and shells) 
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SOV/179-59-3-29/45 
AUTHORS: Bryukker, L. E, and Kurshin, L. M. (Novosibirsk) 


TITLE: The Static Derivation of the Equations of Bending of a 
Three~Layered Plate with Rigid Filling (0 vyvode 
staticheskim putem uravneniy izgiba trekhsloynykh 
plastin s zhestkim zapolnitelem) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3, 
pp 167-168 (USSR) 


ABSTRACT: The outer layers of the plate are assumed to be isotropic, 
and the middle layer orthotropic. Consideration of the 
bending moments, shearing forces and shear stresses in 
the three layers leads to the system of equations 
governing the bending of the plate previously derived by 
Grigolyuk (Ref 1). 

There are 1 figure and 1 Soviet reference 


SUBMITTED: February 13, 1959 
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PHASE I BOOK EXPLOITATION Sov/4733 


Aleksandrov, Avraam Yakovlevich, Leonid Eduardovich Bryukker, Lev Moiseyevich 
Kurshin, and Aleksandr Pavlovich Prusakov ora na ee Ra 


Raschet trekhsloynykh paneley (Calculations for Sandwich Panels). Moscow, 
Oborongiz, 1960. 270 p. Errata slip inserted. 1,600 copies printed. 


General Eds.: A. Ya. Aleksandrov, Doctor of Technical Sciences, Professor, 
and LeM. Kurshin, Candidate of Technical Sciences; Ed.: A.A. Goryatnov, 
Candidate of Technical Sciences; Managing Ed.: A.S. Zaymovskaya, Engineer}; 
Ed. of Publishing House: P.B. Morozova; Tech. Ed.: N.A. Pukhlikova. 


PURPOSE: ‘This book is intended for designers, scientific personnel, and students 
in related fields. 


COVERAGE: ‘The book contains formilas and diagrams for strength calculation of flat 
and curved sandwich panels with various cores (homogeneous foam-plastic type, 
ribbed, etc.) under various support conditions, and subjected to various combin- 
ations of loads. Data on selecting optimum parameters of panels and on strength 
testing of panels are included. ‘The introduction and Chapters li, 12, 3, 15, 
27, and 28 were written by A. Ya. Aleksandrov; Che. 6, 16, 17, 18, 19, 21, 23, 
ak, a and 26 by L.E. Bryukker; Chs. 2, 3, 5, 8, 9, 10, 14, 20, part of Ch. k 
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Calculations for Sandwich Panels 80V/4733 
and part of Ch. 1 (Sections 1.5, 1.7, 1.8.2, 1.10, 1.11, and 1.12) by L.M. Kurshin; 
end Chs. 7, 22, part of Ch. 4, and part of Ch. 1 (Sects. 1.1, 1.2, 1.3, 14, 1.6, 
1.8.1, 1.9, 1.13) by AP. Prusakov. Materials supplied by N.I. Nazarov are used 
in Sect. 16.2 of Ch. 16. ‘The authors thank &.P. Trofimove for her assistance. 
There are 136 references: 32 Soviet, 101 English, and 3 German. 

TABLE OF CONTENTS: 

Conventional Symbols 3 

Introduction wf 


PART I. STABILITY OF SANDWICH PANELS 
Ch. 1. Stability of Sandwich Plates With a Light [Low-Rigidy) 


Isotropic Core 13 
Ch. 2. Stability of Sandwich Plates With a Light Orthotropic Core 30 
Ch. 3. Stability of Sandwich Plates With Rigid Isotropic Core 36 
Ch. 4. Stability of Sandwich Plates With Rigid Orthotropic Core 

and Orthotropic External Layers hb 
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KUZNETSOV, A.P. (Novosibirsk); KURSHIN, L.M. (Hovosibirsk) 


Solutions hesed on the theory of strengthening to certain 
problens-of the stability of plates and shells in conditions 
of creep. © MMTF.no.4:84-89 N~D *60. (MIRA 14:7) 
‘(Elastic plates and shells) 
(Creep of materials) 
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PHASE I BOOK EXPLOITATION S0v/6 206 757 
Konferentetya-po teorii plastin 4 obolochek. Kazan', 1960, 


ame Konforentsii po teorii plastin 4° obolochek, 24-29 oktyabrya i 
ata 1960. (Transactions ofthe Conference. on the Theory of ‘Plates : 
and Sholis Held in Kazan', 24 to 29 October. teeat Kazan',  - : 
(Izd-vo Kazanskogo gosudaratvennogo universiteta 1961. 426 D. 
1000 copies printed, { 


Sponsoring Agenoy: Akademiya nauk SSSR, eer filial. Kazanskiy 
gosudarstvonnyy universitet! im. V. I. vey enovaensne ‘ 


Editorial Board: Kh. Me Mushtari, Editor; F. 38. leanbayova, Secretary; 
N, A. Alumyae, V. V. Bolotin, A. 3S. yout .'8, Ganiyev, 
A. L. Gol'denveyzen N. A. Kil" chevakiy, M,. 8. Kornishin, . 
A. I. Lurtye, Gd. N, Savin, A. V; Sachenkov, I. V: Svirskiy, 
R, G. Surkin, and A, P. Filippov. Ed.: V. I. Aleksagin; © 
Tech. Edjz- Yu. P. Semenov. ' 


PURPOSE: “the collection of articles 1s intended ‘for scientists ‘and 
engineers who are interested in the analysis of Jet xonsen and 
Brabae tee of shells, ; ' 
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Transactions of the Conference (Gont.) 


COVERAGE: The book is a collection of articles delivered at the 
Conference on Plates and Shells held in Kazan! from 24 to 29 
October 1960, The articles deal with the mathematical thoory 
of plates and shells and its application to the solution, in 
both linear and nonlinear formulations, of: problons of bending, 
static and dynamic stability, and vipration of reguler!and 
sandwich plates and shellM of various shapes under various ‘ 
loadings in-the elastic and plastic regions. Ana}yo5:s' it made 
of the behavior of plates and shells in fluids, and tho effect 
of ercep of the material'is considered. .A humber of papers 
discuss problems associated with the devolopmont of effective ; 
mathonatical mothods for.solving problems in the theory of: shells. 
Some of the roports propose algorithns for-the solution of problems 
with the aid of electronic computers. A total of one hundred?’ 
reports and notes were presented and discussed during the con- 
ference. The reports are arranged alphabetically (Russian) by - 
the author's name. : ; : . . 
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Kordashenko, A, B, 
Soctor-Shaped and 


Solution of ths 
Tapsred Plates 


M. S., and vd, A, Kanimdva. -.On’a Mothod for 
Solution of Systons of Nonlinsar Finite-Difference 
Equations of Bonding of Plstes 


Kornishin, M, 8 
tho 
nvosti 


Dynamic Problem for 


Rornishin, 


of a Ciroular 
Plat rical Segment - 


Kosukhin, A, K. On the Problem of Analysis of Thin- 
Walled Three -Dimensior.al Structures as Systems 
of Joined Plates 


Kurshin, LM, Stability of Wing Panels Under 
= nsteady Aerodynamic Heating : 
Lepik, Yu. R, ; 

Plastic Plates Clamped by Their Clrounference 
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8/124/62/000/009/026/026 
A057/A101 


AUTHOR: pee L. M. 


TITLE: Stability of the panel: ‘of a wing at non-stationary ecesavaante 
heating 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 9, 1962, 49, abstract 9V371 
("Tr, Konferentsii po teorii. plastin 1 obolochek, 1960", Kazan', 
1961, 209 - 214) 


TEXT: It is assumed that the initial temperature is equal in all points. 
The heating occurs because of the heat exchange with the external medium, The 
non-uniformity of temperature distribution along the thickness of the elements 
and change of heat~-physical and eiastic constants of materials with temperature 
is not considered. The temperature and stresses are obtained in form of Riémann- 
Mellin integrals, containing parameters of the problem, coordinates and time, 

The equation of stability is integrated by the method of Galerkin. The critical 
value of time is determined. The following cases of heating are discussed: a 
constant heat flux in a time unit through a surface unit is given, the value of 
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the constant coefficient of heat emission and temperature in the boundary layer 


are given, and conditions of heating are given, approximately corresponding to a 
flight with varying acceleration. 


I. N. Danilova 


[Abstracter's note: Complete translation] 
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KURSHIN, L.M.; FIL'SRTINSKIY, L.A. 


Strength of an evenly compressed polygonal plate. Izv.Sib. otd.AN 
SSSR no.4:3-8 '61. (MIRA 1476) 
(Elastic plates and shells) 
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KURSHIN, L.M. (Novosibirsk); FIL'SHTINSKIY, L.A. (Novosibirsk ) 
Determining the reduced elastic modulus of an tsotropic plane 
weakened by a double-periodic system of efrcular holes. Izv.AN 
SSSR.Otd.tekh.nauk.Mekh.i mashinostr. no.6:110-114 N-D ‘él. 
(MIRA 14:11) 


(Elastic plates and shells) 
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1o-7e00 alro Mis A001/A101 

AUTHOR: Kurshin, L, M, (Novos ibirsk) 

TITLE: Stability of rods under conditions of creep 

PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 6, 1961, 
128 - 134 

TEXT: The author proposes a new formulation of the problem of rod 


stability under conditions of creep, based on investigation of the rod motion 
subjected to perturbations. At first he analyzes the case of a hinge-supported 

rod of rectangular cross section loaded by a constant longitudinal load T, 

assuming the state equation with creep to be described by the following equation: 
p= A ah po til), where 6 is stress, p is creep strain. Integrating (1.1) : 
and introducing some substitutions the author transforms it into an integral 
Volterra equation which has only one trivial solution, thatothe rod preserves 

its stability at T <T., the latter quantity being T, = eek where E is 
elasticity modulus, I is moment of inertia of cross section, and 1 is rod length. 

The next case considered is complicated by the presence of perturbations in the 

rod motion, which may be a small residual buckling of the rod. The author X 
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proves that the rod remains stable up to a critical strain p* which is determined 
from the following expression: 
fe) 
o <= p*¥ = 20 (2,10) 
oT 1-6 6 

Where 6 =r, n and 0 are from equation (1,1). ‘The last problem considered 
is the case of generalized state equation under more general conditions of 
support, The author proves that even this generalization leads to the same 
expression (2,10) for the critical strain of rod stability, The name of Yu, N, 
Rabotnov is mentioned in the article, There are 3 references, two of which are 
Soviet-bloc, 


SUEMITTED: August 4, 1961 
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89607 
10.41D0 $/020/61/136/002/010/034 
BO19 /B056 
16.73 00 
AUTHOR: Se Kurshin, L. M. 
ri 
TITLE: The Stability of the Wing Panels During Heating 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, pp. 313-315 


TEXT: Thin-walled multi-longeron wings during nonsteady aerodynamic 
heating lose their stability by the heat stresses formed by the faster 
heating of the sheathing compared to the longeron walls. The solutions of 
the thermal conduction equations for the longerons and the sheathings may 
be written down in integral form: &+10 


1 * pT 3 
0, (f 45%) + ef at Sa dp, €>0, ics 1,2 


In consideration of the self-equalization of temperature differences the 
integral q 


6 y2= XTQB ate tien } 4 + Yo af - | (3) 
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The Stability of the Wing Panels During §/020/61/136/052/010/034 
Heating BO19/B056 


is obtained from this solution for the thermal stresses in the sheathing, 


é, a 
= ! peace I A = 3} as ; 

where X he bE, ’ fe ¥, E. is the elasticity modulus, and a is the 
linear expansion coefficient. In the solution of the stability problem, the 
sheathing is considered to be infinitely long, and for the bending 6 
w(x59y) = (sirflx,/sb).sinty/1 is assumed. The stability equation 

be 5 2w 
| { (Dp dew - Gobo dyZ) Waxady x: 


a0 

is written and integrated. Here, the stability problem is solved by means 
of integral representations of temperature end stresses, without it being 
necessary to calculate the temperature and the stress itself. An expression 
is obtained for determining the critical points of time. The theoretical 
results obtained here were experimentally checked. A. G. Zagorskiy took 
part in the experiments. There are 3 figures and 2 references. 


PRESENTED: July 29, 1960, by Yu. N. Rabotnov, Academician 
SUBMITTED: July 9, 1960 
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28726 
1% 27 s/026/61/140/003/005/020 


B104/B125 
AUTHOR: Kurshin, L. HM. 
TITLE: Statility of rods and plates under creep conditions 


PERIODICAL: Akademiya nauk SSSR. Dokludy, v. 140, no, 3, 1961, 549-552 


TEXT: A joint-supported rod with a load applied by a constant longitudinal 
force tT was tested. The equation of state for such a rod reads: 


p = Ae ps p-=é -6/E. If this equation is linearized, the relation 
valid for the rod in case of small deviations from its straight-lined state 


will be: Sp = ane” | pe" - me" Sp. 6 denotes the tension; p is the 
creep deformation; € is the total deformation. p and 6& refer to the rod 
axis, while Sp and d6 are slight increases in thickness. Since a rod under 
creep conditions does not lose its stability in the sense that a bifurcation 
occurs the motion of the rod is examined after disturbances have acted upon 
it. A slight residual bead found on the rod at a certain moment is such a 
disturbance. The acceleration of the disturbed motion is given by 


(¥) 
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where p* denotes the creep deformation at the moment when the disturbance 


& aa Eq. (7) indicates that the character of the 
1-& 


disturbed motion depends on the p value at which the disturbance has been 
applied. If p¢zx/k, the disturbed motion will be retarded; if p > 2u/k, 
it will be accelerated. A rod will be in a critical state when the 
disturbance applied gives rise to a non-retarded, disturped motion, whereas 
any disturbance applied somewhat earlier will cause a retarded, disturbed 
motion. This critical creep deformation is given by 


is applied: k = 


Po 24 2 -~S This definition differs from that by Yu. N. Rabotnov et 
o En 

al. (Prikl. matem. i mekh. no. 3 (1957); ‘The Theory of Creep and its 

Applications, Plasticity, 1960) in the character of forced motion and in the 

formulation of the criterion of stability. The value of py, calculated here 

is twice as high as that calculated by Rabotnov. The application of the 

foregoing to the stability problem of a plate is discussed in detail. 
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There are 2 references: 1 Soviet and 1 non-Soviet. 
PRESENTED: May 15, 1961, by Yue N. Rabotnov, Academician 


SUBMITTED: May 10, 1961 
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ALEKSANDROV, Avraam Yakovlevich, prof.; BORODIN, Mikhail Yakovlevich; 
PAVIOV, Viktor Vasil'yevich; KURSHIN, L,M.,.kand. tekhn,nauk, 
rede; GORTSUYEVA, N.A., red, izd-va; NOVIK, A.Ya., tekhn, red. 


[Elements with foamed plastic filters] Konstruktsii s zapolnite- 

liami iz penoplastov. Pod obshchei red. A.IA.Aleksandrova. 

Moskva, Oborongiz, 1962. 186 p. (MIRA 15:7) 
(Plastic foama) (Sandwich construction) 
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3/207/62/000/001/014/018 
{0.7300 B104/B108 
a2 ¥. ¥ LOO 
AUTHOR ¢ _Murshin, L. M. (Novosibirsk) 
TITLE: The stability of plates in creep conditions 


PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no- 1, 
1962, 93 - 101 


TEXT: The deflections caused by perturbations occurring at different 
moments are examined on a plate subjected to uniform stress. The equation 


of state for the plate in creep conditions is B, = a(P; 19, )o, (1.1). The 
relations 


- 3 ee 
Py = FB (Pu oi, = PY = PU 9G OH (1.2) “| 


are presumed between the components Psy of the tensor of creep deformation 


rate and the stress deviator of, Presuming that in small deflections 


stress and deformation across the plate change only little, Eqs. (1.1) and 
Card 1/3 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927810007-7" 


"APPROVED FOR RELEASE: 03/13/2001 beaibeapepiek Raters aletcteletrtetcaselsilh 


OO MEGGETT AUIS FE PREF 


Shor eae /014/018 
108 


The stability of plates... B104/B 


(1.2) are linearized: 


Sr. = adpy-+ B(b-+ 1) d3, 


(1.4). 
881 — 5h sar bait = +. gday" + $2 (aon. “+ gbds,) (1.4) 

F) % 9 Vv 

a= A (0y p) = 042%, 2 aera ra ' ; “4 
The equation of the perturbed motion is derived in the form 

(nvm) [$ ae $Aa) w— ur) — $i Aw] — (328) Shere 
= (1 “Ps SAA (w ~~ w°) =: 0 
42 2 
z 0 ae 0 fed 8 3 fe) 

fs Qs, 2 + 2b,4 aT ax ay + ay, a2 > «-s De 5 Eh’, w - deflection, w’ - 


perturbation (initial ae The initial condition.for this equation 


: DAA(w* — w’) — 2ho; Aw* = 
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w* = w when t a t*,t* the instant of time at which the perturbation is 
applied. From these equations three more can be derived for wk, W*; ana 
W7of the perturbed motion at time t= t™. In order to determine the limit 
of stability of the plate, the condition ¥"= 0 which satisfies the perturbed 
motion must be included in these equations. There are 2 figures and 2 
Soviet references, 


SUBMITTED: August, 1961 
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1028/1228 
AUTHOR: Kuznetzov, A. P, and Kurshin, L. M. (Novosibirsk) 
ee 
TITLE: Stability of circular cylindrical shells under conditions of creep 


PERIODICAL: = Zhurnal prikladnoy mekhaniki i tekhnicheskoy tiziki, no. 3, 1962, 66-72 


TEXT: The problem of stability under conditions of creep is treated on the basis of an analysis of the accele- 

rations of disturbed motions. Ths state of the cylindrical shell is considered as unstable if the velocity of the 

disturbed motion produced at a given moment under the influence of a disturbance increases with time. The J c 
equations determining the velocity and acceleration at the initial moment of the disturbed motion are esta- 

blished, and the equations of stability obtained from them. These equations are solved for the case of longi- 

tudinal compression. There are 2 figures. 


SUBMITTED: November 28, 1961! 
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B125/B102 
AUTHOR: Kurshin, Le M+ (Novosibirsk) 
; | i nce oO 
ili lems of plates in the prese 
ion to stability prob 
TITLE: Solut 


creep according to the quasistationary theory 


zikiy nO« 5 
‘RIODICAL: Zhurnal prikladnoy mekhaniki i tokhnicheskoy fi ’, } 
ee. "4962, 154-158 - . 
bed motion of a rod tT. 
itions for the distur ere 
er Saree ope Aer the rod) are generalized for plates. F 
is e : 
ea equation of state 


: 22 
dp= Ans™!p"48s — Asap *"l8p ( 1 ) 
: aA 
formula gaa (2) e— Boe \ pi t(p)dp =0 (1.6) 
1 P , 
T ,, wel 
(¢ = / a T,= yh \ 
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Solution to stability problems ... B125/B102 


follows for a small hinged rod. This corresponds to a disturbed motion 
under quasistationary conditions. The stability limits (kp = a) 
correspond to the minimum of the function 


g is the stress, p is the creep deformation, € is the total deformation, 
dp and 60 are small increments of p and o added to the thickness of the 
rod; I is the moment of inertia of the cross section. At the initial 


instant of time t n ¢*) Ps p* and (5?) apt = bp*, The creep deformation 
is 6p = bc* . w/e with $2 = - awe W is the initial deflection. For 
plates the equation of state with allowance for creep is 35 = B(P,» 0, )0,- 


The relations By - (3/2)a(p,» 0; ors and Pi, * Ei 7 074/26 hold between 


00 
the components O45 of the stress deviator and the components of the tensor 
of the rates of creep deformation. When such a plate is subject to a 
certain disturbance the creep deformation bp, - oj Spi, arises. after 
Card 2/4 , 
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integration over the thickness ( Sp*zdz) the equation p* “ -(2/3)h2Au* u"/E 


(2.12) pees with uw Sapo D = (8/9)Eh?, 

2 2 
os a, 0 2 fax + 20450 2 faxay + 29° /ay’. hn is the thickness of the plate. 
wor cs, te defleotion for , * Pye These conditions together with . 


Gy) = —BD (0, + 3p") | + 
(2.13) 


Gy? = —BD (w,,* +5 Mae") 


C9 4.G6% 42. %= —BDAAW* - 
wee fay t xv B (2.15) 


‘determine the motion at which the time derivative of the deflection 
vanishes for a certain value of Pi: The relaxation caused by the initial 


creep is taken into account by the factor B. Where cylindrical stability 
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Solution to stability problems .., B125/3102 
is lost by the compression of a hingod plate, P; = (1 - 0°) a0, /o,En. For 
a hinged square plate (compressed in two directions by equal forces) 
Py = (1 - o°)3a0,/0°(1 + 3n)E. Fora long hinged plate homogeneously 
loaded in a longitudinal direction, is 


{-- 3° 3x3, 
f= 7 
a o* (13-3n)E 


Gos o,/o, where Oo, is the intensity of stress associated with loss of 
elastic stability. 


SUBMITTED: May 28, 1962 
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KURSHIN, L. Mey kand, tekhn. nauk (Novosibirsk) 


Survey of works on the design of sandwich 
Rasch.prostr.konatr, no.73163-192 '62, 


(Sandwich constructi on) 


Plates and shells, 
(MIRA 15%) 
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AID Nr. 967-17 15 May 


DERIVATION OF VARIATIONAL EQUATIONS FOR SHA LLOW CYLINDRICAL 
SHELL WITH REGARD TO THERMAL STRESSES (USSR) 


Kurshin, L, M._ Izvestiya vysshikh uchebnykh zavedeniy. Aviatsionnaya 
tekhnika, no. 1, 1963, 1651-156, $/147/63/000/001/018/020 


The derivation of variational equations for the relation between the force and 
deflection of a heated thin shallow cylindrical shell in the range of finite de- 
flections is presented, The initial equations are comprised of 1) expressions 
in the finite-deflection theory of shallow shells describing the basic relation- 
ships between the normal forces (acting in the middle surface of the shell) 
and moments on one hand and displacement components on the other hand, 

and 2) the equilibrium equation, The thermal stresses are taken into account - 
in accordance with Neumann's hypothesis and with the assumption of preserva- 
tion of the straightness of normals to the middle surface. . Stability equations © 
are obtained by investigating the instant of occurrence of a nonunique solution ' 
of the problem, ,i.e., when the difference between two successive states of 
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energy functions, one in terms of forces and the other in terms of displace- 

i ments, These equations are reduced to a single equation in which the varia- . 
tions in deflections and forces satisfy the geometric and static boundary con- . 
ditions, respectively, Formulation of the conditions for buckling is discussed . 
from the energy point of yiew, anda reoneeayorssne equation of stability is 
abs [VK] 
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TITLE: One possible « appt roaelt to the e problem of the stability of rods under creep 
conditions = aaa ee ile "FB 


CITED SOURCE: Sb. Potato t diisel'a. prochnast'. Novosibirsk, Sib. otd. AN SSSR, 
1962, 29-31 i . ~ 8 
TOPIC TAGS:. rod stability, rod creep, ‘bending strength, compressed rod, hinge supported 
rod es —- 
TRANSLATION: As the source of mae tree causing the bending of « centrally compressed - 
rod, the author considers 2 spread in the values of the creep constant of the material : 
throughout the rod. [t ig assumed that at each point in the rod the following a 
describing the state is valid: 
; DEW en Sis MOMS eheenn at aka au. g p—datp-*, pe—olE 


| terse the atress, € is the comotete deformation; p is the creep deformation; = A, el, 


APPR : 
OVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927810007-7" 


SO em a hc oe Oe Se eed, 
~ ACCESSION NR: AR4045241 0 | cas. 


n are variable parameters. ‘Assuming that the values p,s", A, ““, n differ only to a small 
degree along the rod section, the author lincarizes Eq. 1 by variation and, after sub- 
stituting the varible p for the varfable (time), he accepts the initial condition (S' p) p=0™ 


-0and obtains the integral of the linear equation in the form 
: : - oan S o a ee 
Se—b0/E me p~* f {Cala} bo +. 844 +. 
¢ ‘ oa . ‘ 


‘Here p, <, A, n, and“are the mean values of the corresponding magnitudes:3 pjvare 
small increments; andSA, 5 n,d << are random co-ordinate functions. At this point the 
author applies the hypothesis of plane sections, and the buckling of 2 hinge-supported rod 
is sought in the form z= T (p) sin (&x/L), where Zis the length of the rad. After integration 
for x by the Galerkin method, 't (p) is found by quadratura formulae. The random functions 
A, 1,2<, found in the expression for T(p), must be obtained through the statistical 
processing of a large aumber of tensile strength tests under crecp conditions. Attention: 
is called to the importance of studying the crcep parameter spread as a function of the 
uimensions of the samples tested. As a stability criterton, it ts suggested that a buckting 
value be given, at.which the serviceability of a rod may be constdered to he practically 


vxhausted, and that the eritical time be determined by using the expression found fort ( (p). 
B.M. Broude, 
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TITLE; Thermal stabillty of cylindrical shells equipped with cooled dl aphragms 


SOURCE: AN UleSSR Institut mekhantkl. Teplovy*ye napryazhenlya v elementakh 
konstruktsly; nauchnoye soveshchanl ye, Doklady*, no. 3, 1963, 2112219 


TOPIC TAGS: shell, cylindrical shell, thermal stability, shell therma} stability, 
cylindrical shell thermal stability, diaphragm, cooled diaphragm, shell thermal 
Stability diaphragm dependence, shell elastic limite 


ABSTRACT: Several Investigatlons dealing with the question of the thermal stabt- 
Indrical shells equipped with cooling diaphragms have appeared tn the 


sion stresses which may result In the toss of {ts Stability. The thermal stab[l- 
ity of clamped cylindrical shells was Investigated by W. Zuk, but the results ob- 
tained by W. Zuk cannot be accepted for long shells, because of the rough approx] « 
mation of circumferential and bending Stresses; his value for the coeffictent K 
differs substantlally from the value of 6.41 obtained tn the Present paper. The 


: eam igs Jones to improve the results of Zuk's analysis was not successful, 
ar : 
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since his value for K was 12.7. The present paper presents a solution for the 
problem of the thermal stability of circular cylindrical shells with tubular 
diaphragms (for circulation of the cooling liquid.) The author analyzes a semi- 
Infinite shell, since the tenslons resulting In the loss of shell stability at~ 
tenuate with distance from the diaphragm, Including cases In which the shell 
either Is clamped or rests freely on the dlaphragm. {n tha solution of the prob- 
lem, use is made of stability equations which take [nto consideration the state 
of the shell preceding the loss of stability. The critical temperature during 
heating of a shell with a diaphragm Is given by: 


22 i elk: (1) 


where R is the radius of curvature, “- the coefficient of linear expansion, 
T - temperature, and K = 6.41 for a clamped shell and 12.2 for a shel! resting on 
the hinge. The critical value of the temperature as found by formula (1) is 
sufficiently large so that the solution of problems Involving performance of the 
material beyond the elastic limit has no particular meaning. The reason for this 
is that In the performance of a shell material In the area of maximum stress, as 
encountered beyond the elastic limit, the rigidity of the frame Itself Is de- 

é ereasing and the shell becomes more pliable. To prove the above statement, @ 
ar 
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special experimant was conducted to determine the actual behavior of materlal 

under conditions beyond the elastic limit. For a clamped shell, the calculated 
value of the critical temperature (according to formula 1) was 4hoc, Actually, 

no loss of stabl lity was observed at 620C. ''The author would Ifke to thank 
Engineers N. G. Cherny*shev and V. N. Nikonova for helping with the calculatfons, 
and Engineer A. G. Zagorskly for dotng the experimental work." Orlg. art. has: 26 
formulas. 
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Method for solving doubly periodic problems in the theory 
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SOURCE: Gaeaspauiase konferentsiys pa probleman ustoychivosti v  gtrot tel 'noy 
nekhanike, Moscow, 1963. Problemy ustoychivosti v stroitel‘noy mekhani'ce (Problema 
of stability in structural mechanics) j trudy konferentsii. Koscox, Stroyiadat, 1965+! 
ore 


TOPIC TAGS s creep shavactantath Gy cylindrical shell, ahell etructure stability, 
helt theory, shell structure buckling f DIET DIGE ploy ; 


ABSTRACT: The authors conducted aaesinantet atudiae on the stability of thin 
‘cylindrical shelis under longitudinal compression and under creep ditiona. The 
‘experiments were performed on spacimens cut from tubes of aluminum ah te DI6T. 
Brief comnente on the test observationa inoluder on the gg cal ad during loading’. 
no appreciable deute appeared for a long period of time. ort ore the fetlure| 
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of the shell s dent appeared on its surfaces; the dent developed eee a “enap’ = of 


‘Geourved, aignifying the virtual destruction of the shell. The time lapse between - | 
ney, — and the fat tore ence = from 10 to ae greater than the time t 
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apse to the moment of dent appearance. The loss of stability by this type of 
‘failure oecure for both auborttical and eupesroritical loading, hence the ensuing 
ifreatment of shell stability attenpts to account for geometric nonlinearity. Some 
' ‘vecent appreaches to the problem are reviewed. The authors’ own treatment involves 
ithe hypothesis of eging. Solution is achieved on the basis of equations. describing 
‘the behavior of the shell under oreep conditiona. A dual-leyered shell model, used 
‘for simplicity, hag an oute> layer of thickness § ond an interlayer of length 2h. 
Layer displacementa are given’ by the Site tone 
» aa a? eee (h tt —|u, Mamet (hE S 
‘Iwhore Uy Vy and ¥ are referred 46 the middle surface of the ae and indices uBe 
and “E" refer to the upper and lower hearing layers. Deformation of shell mis ia 
tren ty : 
i ane: ee vo aie eu F (b+ 3) nail f= 12, ; 
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Other equations describe creep deformations and streas components, forses, and 
moments, end a solution ia demonstrated for a particular parameter aettinge Con- 
clusions obtained from the calculations are in agreement with experimental data and 
with earlier work. Orige art. haat 21 equations and 1 figure. 
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leounce: AN SSSR. Doldady, y. 163, no. 1, 1965, 46-49 
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| topic TAGS; shell bulging, shell creep, creep theory, elasticity theory ab: ae L: By 

Lb 1s pee 

. ABSTRACT: One of tha previous formulations for determining stability Neste Soaacte eals re 

’ | with the bulging of a red, plate, or shell under. load in the presence of certain yarn fre ie 

: | regularities (see, ¢.g,, FI, Odquiat, J, Appl. Meche, 23, no. 3, 1956: Ve L Rozenblyum, - 

- Inzh, shorn. , 18, 1954 - for the case of rods; N. J. Hoff, W. E. Jahsman, W.. Nachbar, 

'd. Aero Space Sci., 26, no. 16, 1959; A, S, Vol'mir, Ustoychivost! uprugifch sistem, M. ,- 

/ 1963 ~ for the case of shelig}, The present paper investigates two new formulations of shell! 

bulging during creep by developing the initial irregularities by means of equations which 

_ take into account geometrical nonlinear relationships, The equations are derived under the | 

| assumption that the stresses and deformations within the sholl during creep differ only ad 

‘Little from the stresses and deformations of the basic momentleas state. This permits the [a 

'Linesrization of the physical relationships relative to the basic state; in both alternatives, | 

the determination of the sag and stresses {n the flat shelf fs carried out via a aystem of two me fs 
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TITLE: Equations for sloping and non-sloping sandwich-type shells 


SOURCE: Raschety elementov aviatsionnykh konstruktsiy, vyp. 3: Tyrekhsloynyye paneli { 
obolochki (Calculation of aircraft construction elements, no. 3: Sandwich panels and 
shells). Moscow, Izd-vo Mashinostroyeniye, 1965, 106-157 


TOPIC TAGS: shell structure, shell theory, sandwich structure by 
ABSTRACT: This paner reviews developments in sandwieh shell theory. Sandwich shells | 
with light filler are considered, A characteristi€ feature of such shells Is the possibilty 
of disregarding the rigidity of the filler in a direction parallel to the external layers. The 
longitudinal forces and moments in a structure with Ught filler are compensated by the 
outer layers which act as carrying or support layers. This Byes it possible to introduce 
an assumption concerning the absence in the filler of stresses parallel to the center surfse-s 


of the shell. The introduction of this assumption makes {t possible to obtain integrals of = 
a three-dimensional problem of elasticity for the center layer. By subordinating these 
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intcprals to the conditions of coupling to thy uter layers (which are regarded as thin 

elastic shells), Bee cere or the sandwich shell are obtained. In these 
| equations allowance is made for the work of the filler on deflection and transverse deform- 
, ations. The obtained equations are integrated as a function of bounda ry and load conditions 
| A generalization is then made of certain equations, derived earlier by the same author, 
to include the more general situations of sloping sandwich shells with rigid filler of sym- 
metrical and unsymmetrical structure. Within the filler a linear law for the change of the, 
tangential displacements is assigned. Through the introduction of functions of the same ‘ 
type as in the equations for light-filled shells, the number of equations is reduced. An 
analysis of special boundary conditions is provided. Shells of unsymmetrical structure are 
considered. The equations are transformed without the introduction of the assumption of 
the equality of the Poisson factors of the layers. Some estimations of this assumption: are 
presented. Orig. art. has; 201 formulas. 
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shells). Moscow, Izd-vo Mashinostroyeniye, 1965, 158-169 


TOPIC TAGS; shell structure, sandwich structure, shell structure stability, shell 


deformation, cylindric shell 


ABSTRACT: In this paper the solutions of the atability problems are based on the equations 
of the theory of both curved and uncurved shells. The solutions are obtained with consider- 
ation of the moment work of the outer layers. Also used is a case of lost shell stability 

under compression with the formation of long waves. A solution is derived which resem- 


bles Southwell's solutior “or single-layer shells. 
shells under external pressure and under the joint 


The author also obtains solutions for 
effect of pressure and compression. 
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# manner as to reduce tho problem of the calculation to the determination of a critical ae 
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: the problem of the selection «! an approximate formula, a solution {s given to two probleris 
2 | _of sandwich panels beyond the limit of proportionality: fora hinge-fastened panel nnder 
} \compression and for a long panel with deflection. The equations employed were obtained 
b elsewhere by the authors, on the assumption that plastic deformation takes place only | 
,in the support layers, whereas the filler works within the limits ofelasticity, Atthe same time, 
- ‘on the basis of the conception of a continuing load it ig postulated that the Stability logs is 
not accompanied by unloading and that the plastic deformation is everywhere active. Tho 
' external layers of the panel are considered to ba non-moment, with the filler working only : 
| on the deflection and not taking on normal stresses. Certain variations of the approximate 
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ABSTRACT; A study was made of the stability of a closed cylindrical sandwich 
shell under torsion. A solution which is based on equations for steep shells and 
which takes into account the work moment of the outside layers is obtained. The 
stability of hinged shells of finite length under torsion is examined. It is demon- 
strated that a transition to a rigid filler and a shell of asymmetrical structure is 
achieved in the same way as in the case of a long shell. [Translation of abstract} 
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